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Part A: Literature Review 
Aims of the literature review 
This review aims to: 
• Develop an understanding of the history of triage and its evolution. 
• Describe triage and its role in emergency medical care. 
• Describe and compare different international triage scores.  
• Describe the South African healthcare system 
• Understand the development and use of triage in South Africa. 
• Describe the current triage system used in a large private hospital in Pretoria, South Africa.  
 
Literature review strategy  
The University of Cape Town’s online library portal was used to gain access to and search the 
PubMed and EBSCO host databases for relevant articles. The following search terms were 
used: “triage”, “emergency AND triage”, “triage scores”, and the names of international triage 
scales, including the Manchester Triage scale (MTS), South African Triage Scale (SATS), 
Canadian Triage and Acuity Scale (CTAS), Emergency Severity Index (ESI) and Australasian 
Triage Scale (ATS). References of included articles were also scanned to find other sources 
that may be applicable. 
 
Inclusion criteria 
• Articles related to the use of triage 
• Articles documenting the history of triage 
• Articles related to the South African healthcare system 
 
Exclusion criteria 
• Non-English articles  
• Articles focussing on triage accuracy (beyond the scope of this study) 
 
History of triage 
The word triage originally comes from the French word ‘trier’, which directly translates “to 
sort” (1, 2). Today, it is most commonly known for its use in the medical setting (1, 2). Collins 
English Dictionary defines it as “the process of quickly examining ill patients to determine who 
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has the most serious condition, thereby determining who will be treated first” (3). It also 
includes the concept of allocating limited resources according to what is suitable for that 
particular circumstance or system (3). 
 
Triage was initially designed for mass casualty situations found during warfare (1). It was first 
developed on battlefields in France in the 1800s (1). A French military surgeon by the name of 
Baron Dominique-Jean Larrey, who was Napoleon’s chief surgeon, is believed to be the first 
to recognise the need for the evaluation of injured soldiers (2, 4). He began to categorise 
patients according to their injuries to determine order of care (2, 4). It was described as a sorting 
system whereby anyone who was critically wounded was attended to first, without regard for 
rank or designation (2, 4). Critical patients received urgent care in the field, including 
amputations, and were evacuated as soon as possible (2). Moderately injured soldiers were not 
cared for until after critical patients had been managed, and those with minor injuries waited 
the longest, sometimes up to a few days (4). The aim of this sorting process was to try and 
conserve the limited resources available in battle whilst still benefiting the largest number of 
people (4). This system was further modified by a British naval surgeon, John Wilson, who 
ensured that the limited resources available in war were used for those who had a fair chance 
of survival (2). Those with the highest probability of survival were treated first; treatment was 
delayed for those with less severe wounds and not given at all to those with fatal injuries (2, 
5). 
 
The development of destructive weapons during World War I complicated this system, as the 
number of casualties soon began to substantially outstrip available resources (2). Hospitals with 
capacity for 300 patients were suddenly treating numbers well over 1 000 (2). Staff began to 
realise that treating the critically ill took up large amounts of time and resources (2). The same 
resources could be used to treat more patients with less severe injuries (2). Research therefore 
suggests that resources were prioritised for treating those who would be likely return to battle 
sooner, above that of critically ill patients (2). 
 
In the early 1960s, it was noticed that there was an uptick in the number of patients presenting 
to emergency centres (ECs) for acute care in the United States of America (USA) (6).  A 1964 
study in the USA sought to determine health-seeking behaviour of patients (6). It assessed 
major factors affecting the urgency of care received in ECs, such as socioeconomic status and 
general access to healthcare services (6). The study found that patients were examined and 
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sorted into three categories: “urgent”, “emergent’ and “non-urgent” (6). These categories were 
based on the acuity and severity of the clinical condition, and the time patients could wait to 
receive treatment without increased morbidity or mortality (6). Categories were usually 
assigned by the resident physician, although some ECs had triage officers dedicated to sorting 
patients (6). Although categories were named, there were no specific criteria to assign patient 
urgency, resulting in a subjective process (6). Despite this, triage was found to play an 
important role in improving timeliness of care and improving throughput in the EC (6). The 
categories in this study formed the foundation from which a more organised and standardised 
system was developed (2, 7).  
 
Modern triage 
Overcrowding is one of the biggest problems faced in both private and public ECs around the 
world (8, 9). Excessive patient volumes result in needs of patients exceeding staff capacities; 
this in turn prevents ECs from functioning efficiently (8). A recent study in the USA found that 
30% of presentations to ECs are non-urgent (10). It is largely attributed to misuse of ECs, 
which occurs when patients present with non-urgent conditions: care for these conditions could 
be delayed by many hours without negative outcomes and thus are not appropriate 
presentations (8-10). Misuse of ECs often leads to substantial increases in healthcare costs due 
to unnecessary investigations; however, more impactful than that are the consequences of 
overcrowding (8, 10). While misuse contributes substantially to the problem, overcrowding 
can also be the result of hospitals exceeding capacity: in these instances, admitted patients 
spend additional time in ECs while waiting for definitive care in wards (11). Overcrowding 
can greatly affect patient care and often has detrimental outcomes (11). For critically ill 
patients, it can cause increased delays in being seen by a physician, increasing the complication 
rate up to five times. (11). It can also result in delays in receiving life-saving treatments, such 
as antibiotics and analgesia (11). The EC staff therefore has to determine the urgency of 
treatment in order to avoid adverse patient outcomes (12). 
 
Only some patients presenting to ECs have truly life-threatening conditions, and it is essential 
that these patients can be quickly and reliably identified (12). However, due to a set number of 
staff being available at any given time, it becomes difficult to treat multiple patients needing 
care at the same time (12). Hospitals make use of triage systems to cope with these demands, 
particularly in times of overcrowding, and to ensure that the quality of emergency care is 
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maintained (8). By correctly prioritising certain cases, triage ensures that ill patients receive 
timely care (7). Most deaths occur within twenty four hours of admission, so in treating the 
sickest patient first, morbidity and mortality can be decreased for all patients (7, 13).  
 
Triage systems have adapted over time to achieve this goal, and, as a result, are now considered 
to be one of the most critical processes occurring in ECs (1, 14).  
 
Triage systems  
Triage is the process used to assess patients to determine severity of illness or injury, as well 
as assign correct treatment pathways in ECs (12). It ensures that all patients undergo the same 
structured, objective assessment (15). Ideally, a patient is assessed by a triage officer or other 
staff trained in triage within the first few minutes of arrival (5). The person performing triage 
is often considered a gatekeeper to the healthcare system, as he/she is able to affect patient 
outcomes by determining order of priority (16). Vital signs, including blood pressure, pulse 
and respiratory rate, are taken, then an assessment of patient urgency is made in accordance 
with local practices or algorithms if a formal system is being used (4). Patients are assigned to 
a triage category and will be seen by a physician and treated accordingly, based on system-
specific requirements (4).  
 
An important concept to understand in triage is urgency (also known as acuity); this refers to 
the time in which a patient is seen by a physician (7). Conditions can be urgent – in need of 
immediate attention – and a threat to life, such as a patient in cardiac arrest (7). Some conditions 
can be emergent, but not life-threatening (7). For example, a dislocated joint requires urgent 
attention because of possible circulatory compromise if left untreated, but unlikely to cause 
mortality (7). Contrastingly, some illnesses and injuries are neither urgent nor emergent (7). 
An illness like cancer can be chronic and severe, but not life-threatening at the point of 
presentation to an EC; in this case, timely care may not even affect the patient’s outcome (7). 
Many clinical and environmental factors play a role in determining urgency (7). Triage aims to 
balance these demands with the resources available (7). Another important concept of triage is 
that it is considered a continuous process: although the patient is initially assigned a triage 




Components of effective triage  
A effective triage system is able to rapidly and correctly distinguish between high- and low-
priority patients (18). As previously mentioned, this is important because incorrect 
identification of the most urgent patients can lead to poorer outcomes for these patients and put 
their safety at risk (18). Correctly identifying the acuity of all patients can lead to more efficient 
operations in ECs (18).  
 
Most triage systems are limited as definitions of true urgency have been difficult to establish 
(12). In most studies, rates of hospital admission overall and specifically to intensive care units 
(ICUs), resource utilisation and mortality are used as markers to assess validity (12). A good 
triage tool is considered valid when it is able to identify the actual degree of urgency correctly, 
meaning that it serves the purpose for which it was designed (7, 12). A sound triage system 
will also provide continuity of care between the roadside and the EC (5). This means that 
ambulances with critically ill patients should be able to access the resuscitation area directly, 
instead of having to pass through a room of lower acuity patients (5). In addition to validity, a 
triage system must also be reliable, meaning that it is standardised and consistent (19). If 
different people were to use the tool on the exact same patient, it would produce the same 
results, and the patient in question would be categorised and treated with the same level of 
urgency each time (4, 7, 12, 19). The most common method of assessing reliability is through 
inter-rater agreement, usually via use of Kappa statistics (19).   
 
Due to the variability of disease burden, resource availability and funding systems across the 
world, there is no one triage system appropriate to all settings (7). In general, it is desirable that 
a scale is simple to use and understandable to all clinical staff, as well as easy to implement (5, 
7). Triage scores designed in high-income regions are usually created for use by an experienced 
and skilled healthcare professional, as these skills are more widely available (4). These systems 
rely on the fact that there are dedicated triage staff who have been extensively trained in their 
usage (5). In addition, these systems often dictate lengthier assessments by the triage officers 
(5). However, in low-income countries where staff and resources are far fewer, these systems 
are not necessarily practical to implement (5, 7). Low-income tools have been designed to be 
more objective in order to mitigate the lack of experience, fewer staff and ability to train staff 




International triage systems 
Many scores have been developed as the need for a dependable triage scale has increased with 
the higher workload in ECs worldwide (20). Some of the most widely used and published 
scores include the MTS, CTAS, ATS, ESI and SATS (20). Most of these tools were designed 
for high-resource settings, whilst the SATS is one of the few designed for low-resource settings 
(7). All systems are limited, as function is dependent on numerous factors, such as the 
environment, personnel and cultural differences (21).  
 
Published scales share many core elements (7, 20). They include prioritising patients with time-
sensitive needs and target times for patients in each category to be seen by a physician (20). 
Many scales have three to five categories, with five being considered in one study as more 
valid (12). Despite some similarities, each system is unique, with its own process of evaluating 
and assigning patients to categories (7, 20). The CTAS, MTS and SATS combine vitals with 
clinical discriminators (specific clinical presentations) to assign a specific category, while the 
ESI relies substantially on clinical judgement and predicted use of resources (20).  
 
Comparing triage scale validity is difficult: this is often determined by the reference standard 
used, but these standards vary according to resources and context (22). Mis-triage is the extent 
to which a particular system under- or over-triages a patient relative to their true urgency (22). 
Under-triage occurs when critically ill patients are placed in lower urgency categories when 
they should be assigned to high urgency categories, based on their condition (23). Over-triage 
occurs when less ill patients are placed into more urgent categories than is required for their 
true urgency or illness (23). Under-triage is a problem, since it results in delayed waiting times 
for critically ill patients, leading to potential increases in morbidity and mortality (22). Over-
triage has consequences for all patients as it diverts resources unnecessarily to patients that do 
not need them (22). The consequences of incorrect assignment differ for each category as the 
time to be seen can vary from 10 minutes to an hour (22). This is particularly important in the 
context of South Africa, where resources are seriously limited and access to healthcare is poor 
(22). It can lead to loss of life or an unacceptable financial burden due to an overuse of the 
available resources (22). The American College of Surgeons Committee on Trauma (ASCOT) 
has developed guidelines on how an ideal trauma system should work, ranging from prehospital 
care to in-hospital care at the most appropriate facility (23). Their standards for trauma care 
and guidelines for triage have become the norm against which international systems compare 
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themselves (24). The group cites an acceptable rate of over-triage between 25% and 35%, and 
under-triage, less than 5% (23, 25).  
 
Different studies use different reference standards to assess a scale’s ability to determine patient 
acuity (18). The most commonly used standards are admission to ICU or ward, and discharge 
home (18). A 2019 systematic review looked at five major triage scales: MTS, CTAS, ESI, 
ATS and SATS (20). The study found that 20% of the patients who died after receiving 
emergency care had not been assigned to high urgency triage categories and were thus under-
triaged (20). Another 2019 systematic review of the MTS, CTAS and ESI assessed the 
performance of these scales in prioritising high and low urgency patients within the EC (18). 
This review found that patients who were admitted to ICU were triaged into the two most 
serious triage categories (18). The proportion of patients from category one (the most urgent 
category) admitted to ICU was not predictable for the MTS, but this could not be evaluated or 
compared across the board (18). In general, most studies found that these triage systems were 
able to detect ill patients when it involved the diagnosis of ST-segment elevation myocardial 
infarction (STEMI), compared to other critical illnesses like pulmonary embolus or sepsis (20). 
The MTS, CTAS and ESI showed variability in their ability to identify low acuity patients 
correctly (18). Overall, it appears that the ESI shows the best prediction for hospital admission 
(18). Due to contrasting study designs and methodology used in available research, there is not 
adequate comparative data between these scales (20). 
 
Manchester Triage System (MTS) 
The MTS was first developed in 1994 and is currently in its third edition (17). This triage 
method uses flow charts to organise the thought-process during triage; these simple-to-use 
charts become especially useful during high-demand times (17). The presenting complaint of 
the patient is identified and then used to determine which flow chart from the list will be most 
appropriate for that patient (17). There are fifty-two pre-designed charts which then determine 
the triage category (21, 24). The design of the system is based on the fact that multiple chief 
complaints may lead to more than one flow chart (17). However, this is accounted for through 
the use of discriminators which will designate the patient with the same level of urgency, 
irrespective of the presenting complaint (17, 21, 24). Discriminators are factors that determine 
into which clinical priority category a patient must go (17). Patients can be placed into one of 
five categories (17). These discriminators are divided into general or specific (17). General 
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implies that these discriminators are applied to all patients regardless of their presentation, 
whereas specific discriminators are used for particular conditions like chest pain or pleuritic 
pain (17). This algorithmic approach improves reliability by making decisions more repeatable 
(7). MTS is a system primarily used in the United Kingdom (UK) and Europe (26). 
 
In recent studies, the MTS has been shown to have variable inter-rater agreement ranging from 
slight (Kappa coefficient <0.4) to near perfect (Kappa coefficient of 0.8-1) (27). A study done 
in Germany showed an almost perfect inter-rater agreement (Kappa coefficient of 0.95), though 
this was attributed to efforts taken to translate and adapt the tool to the environment in which 
it was used (27). A meta-analysis showed that the MTS is reliable, but because most of the 
studies reviewed used the weighted Kappa coefficient, the results must be interpreted with 
caution, placing the reliability of MTS as moderate (28). De Souza et al. (2018) found that, 
when used by nurses, with more experienced nurses (those with one to five years’ experience) 
the MTS had a higher margin of safety for patients (27). This meant that patients were more 
likely to be placed in the correct acuity category both when compared to the gold standard 
(template case studies) and that of their peers (27).  
 
In general, the biggest issue with the MTS has been in elderly patients who present with acute 
coronary syndrome (ACS), where symptoms are usually atypical (that is, not chest pain) (21). 
This was shown to lead to mis-triage whereby the patient was placed in a less urgent category 
(decreased priority) which often lead to clinical deterioration as they waited longer to be seen 
in the EC (21). Younger patients were more protected as their symptoms were more typical of 
ACS and so the appropriate flow chart was more readily able to place them in the correct 
urgency category (21). A review in 2014 shows that the MTS has a high level of under-triage 
(range of 11%-25% in various studies), which can negatively affect patient safety in a busy 
EC, as urgent patients may wait longer than clinically acceptable to be seen (26). De Souza et 
al. found that under-triage was more common in higher acuity categories (25%), compared to 
over-triage in lower categories (17%) (27). This means there is a higher chance of adverse 
events for critically ill patient as their care is delayed or resources are inappropriately diverted 
elsewhere (27). The MTS was also shown to have a high range of over-triage, ranging from 
7.6%- 54% in adults and 40-54% in children (26). This means that unnecessary resources are 
used to treat patients who are in fact not critically ill, which may also be at the expense of other 
patients who will have to wait longer in consequence (26). These results align with a 2017 
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meta-analysis showing a mis-triage rate of around 59%, with 46% of that being over-triage 
(28); these rates are well above accepted rates defined by ASCOT (29).  
 
Van der Hulpt (2008) showed that around 21% of patients  were admitted when using the MTS 
(30). From the total number of patients seen, 1.9% were category red, 35% were orange and 
48.9% were yellow category allocations (8). However, when looking at the categories 
individually, 68% of total red patients were admitted, 48% of orange patients and 26% of 
yellow patients were admitted, respectively (30). Thus, there may be an association between 
patient acuity as defined by the MTS and likelihood of admission: higher acuity patients are 
more likely to be admitted, and likelihood of admission declines with urgency (30).  
 
Emergency Severity Index (ESI) 
The ESI was designed in the USA to standardise the process of triage and to prioritise patients 
effectively (31). It is currently in its fourth edition (31). The ESI is a five-level system that 
determines both patient urgency and resources required to treat each patient (31). The inclusion 
of resources is unique to this system (31). ‘Resources’ refers to the different types of tests or 
procedures that are predicted to be required to treat the patient (31). Blood tests, x-rays, 
nebuliser and suturing are all considered one resource individually (31). If the patient does not 
fall into level 1 or 2 (high priority categories), then the number of resources required to treat 
the patient is calculated to determine urgency (31). The more resources required to treat the 
patient adequately, the more urgent their category (level) will be (31). In adults, vital signs are 
only taken if the patient is presenting in low-acuity condition: those that are critically ill or 
injured can be triaged into a more severe category without the need for time spent on 
establishing baseline vitals (31). However, in children under the age of three, vital signs must 
always be taken (31). The ESI relies heavily on clinical judgement and the knowledge of what 
is normal (31). This entails knowing what normal vital signs are, what common presentations 
look like and being able to identify quickly and easily what a patient in extremis looks like 
(that is, a patient who meets Level 1/red criteria, like severe respiratory distress) (31). So, 
although it is simple to use for those with robust clinical knowledge, nurses who have limited 
experience working in EC or who have not been comprehensively trained cannot use it, as they 
are not deemed to have sufficient knowledge to do so correctly (31). This is considered a major 




In comparison to those considered to be less urgent by the ESI, higher urgency patients have 
been found to require more procedures and have longer hospital stays (32). However, it also 
found that those in level 2 and 3 ended up using the most resources, as it was more challenging 
to determine the diagnosis and who was critically ill (32).  
 
In general, mis-triage using the ESI is estimated to be near 10% (28). Mis-triage occurs mostly 
between level 2 and 3 and this seem to be as a result of inappropriate interpretation of vital 
signs and assessment of severe pain, in addition to altered mental status (33). Most of these 
misinterpretations were found to be on patients who had non-specific complaints (33).  
Grossman et al. (2012) showed an under-triage rate of 22% and over-triage of 2.9% when using 
the ESI (29, 33). Whilst over-triage was within acceptable limits as defined by ASCOT, under-
triage was not (23). The ESI has a tendency to categorise the majority of patients into level 2, 
whereas MTS, CTAS and ATS distribute the patients better over all the categories (28).  This 
may mean that the ESI has a tendency to over-triage patients which results in resources being 
unnecessarily diverted elsewhere (28). It can also create an influx of patients into one area of 
the EC, depending on the set up, causing overcrowding (28). The ESI is limited in its ability to 
correctly triage elderly patients, under-triaging some 25% of them; this is problematic as this 
population comprises 12-21% of EC visits and it may have adverse consequences as a result 
(33).  
 
In Grossman et al.‘s (2012) more recent study, the following was seen in terms of disposition 
according to the ESI level: level 5 saw 100% of patients discharged and level 4 had 90% 
discharged (33). Level 3 saw 10% admitted to ICU and around 60% admitted to ward; Level 2 
saw 22% discharged with 28% admitted to ICU and level 1 saw no one discharged with 48% 
admitted to ICU (33). Level 4 and 5 showed that almost all patients were discharged - this 
implies that the ESI is successfully identifying less acute patients and that there is very little 
under triage occurring in these categories, making it a safe tool for these patients (33). Although 
a good percentage of level 1 patients are being admitted to ICU, a large portion are being 
admitted to the ward too (33). This implies that the ESI is detecting critically ill patients well, 




Canadian Triage and Acuity Scale (CTAS) 
The CTAS is a 5-level system that focuses on patients’ presenting complaints when 
categorising urgency (34). A rapid primary survey is conducted to pick up high-risk conditions 
requiring immediate attention (28). Each level has a detailed description of clinical signs and 
symptoms and includes discriminators like age and pain (34). The primary objective of this 
scale is to determine the length of time that a patient can reasonably wait to be seen by the 
physician, as the physician determines what treatment is given and what investigations are 
required (35). The Canadian system emphasises the fact that patients should be assessed 
continuously because their condition can change at any point (35).  
 
A 2015 meta-analysis indicates that the CTAS has high reliability and agreement between 
raters, with an overall coefficient of 0.672 and a nurse-physician agreement of 0.8 (34). These 
high scores were also found when the CTAS was applied in Saudi Arabia (36). Of note is that 
these results were achieved despite varying levels of experience of triage nurses using the 
CTAS in these studies, meaning it is potentially adaptable to other settings (36).  
 
The tool leads to a high percentage (over 40%) of mis-triage, with the predominant problem 
being over-triage (34). Over-triaged patients (around 25%) were considered acceptable as 
within expected range, but of greater concern was the 14% of patients that were under-triaged 
(34). This was noted in level 1 to 2 patients, which could significantly impact mortality 
(34).This is because patients in level 1 and 2 are critically ill with time-sensitive needs, like a 
threatened airway that requires imminent intubation (7). Therefore, if these patients are not in 
the correct category, waiting may lead to loss of life (7, 34). Lower category patients like those 
in levels 3 and 4, with a broken toe for example, can wait longer (7). Their conditions are not 
time-sensitive and so under-triaging them will simply delay time to definitive care (7).  
 
Australasian Triage Scale (ATS) 
The ATS was devised to standardise care and optimise patient safety in the face of increasing 
demand for emergency care in Australia (15). This triage system was developed in 1993 and 
was originally known as the National Triage System (15, 37). It underwent alteration in the late 
1990s and was then renamed ATS (15, 37). This system was designed to use only objective 
clinical criteria (15). A primary survey approach is used, whereby a rapid assessment of the 
airway patency, breathing effort, circulatory function and level of consciousness is done (15). 
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The patient can be placed into one of five categories, with category one requiring immediate 
treatment and category five having the ability to wait two hours (15).  If assessment of the 
patient reveals significant haemorrhage or poor respiratory effort, for example, this would place 
the patient into category one, requiring immediate treatment (15).  A patient who has normal 
vitals, is fully conscious and has an injured ankle, but has minimal rated pain, would be placed 
into category five, allowing them to wait longer to be seen (15). The ATS times are based on 
when a patient should be seen by a doctor, relying on the fact that they are readily available 
(15). In rural areas, the focus is adjusted accordingly (15). There, a nurse may be both the triage 
officer and the treating practitioner (15). In these limited settings, the aim is to initiate treatment 
within set time frames, as a doctor may not be on site (15).   
 
A 2014 meta-analysis by Christ et al. showed satisfactory reliability with a Kappa score of 
0.25-0.56 (fair to moderate) (25). This was confirmed in a second meta-analysis done by 
Ebrahimi et al. in 2015, which also found that around 40% of patients were mis-triaged (37). 
Mis-triage was substantially higher than other tools, such as the ESI: 18% were under-triaged 
with the ATS and 20% were over-triaged (37). Under-triage was occurring primarily in the 
most ill patients in categories one and two like other scales, which as mentioned could 





Table 1: Comparison of the five most published triage scales. 
 MTS (17) ESI (31) CTAS (35) ATS (15) SATS (13) 
Current edition Third  Fourth  Second (2.5b) Second Third 
Number of categories Five Five Five Five Five 
Time to be seen for each 
category (minutes) 
1 (Red) – 0 
2 (Orange) – 10 
3 (Yellow) – 60 
4 (Green) – 120 
5 (Blue) – 240 
1 – 0 
2 – 15 
3 – 30 
4 – 60 
5 – 120 
1 (Blue) – 0 
2 (Pink) – 15 
3 (Yellow) – 30 
4 (Green) – 60 
5 (White) – 120 
1 – 0 
2 – 10 
3 – 30 
4 – 60 
5 – 120 
Red – 0 
Orange – 10 
Yellow – 60 
Green – 240 
Blue – 120 (dead 
on arrival) 
Use of vital signs Yes, if patient is not 
initially assigned to 
high acuity category 
Always for 
paediatrics, 
depends for adults 
Yes No Yes 
Developed in high- or low-
resource setting 
High High High High Low 




Senior staff (with 
clinical experience) 
Junior or senior 
staff 
Use of resources to allocate 
triage category 
(Bloods, ECG, Xray - each 
equal to one resource) 
No Yes No No No 
Discriminators (factors, both 
clinical and environmental, 
that  increase a patient’s 
urgency and place them in a 
higher triage category) 
• Life threatening 
condition like 
airway compromise 
• Consciousness level 
• Haemorrhage 
• Pain 





• AVPU scale 







• Extremes of 
age 
• Pain 
• Extremes of age 
• High mechanism 
of injury 














using flow charts 
Primary survey 
and resources, 














The South African healthcare system 
In emergency care in SA, there are three main role players: nurses, emergency care services 
and doctors. In most ECs, the doctors that work there are junior (still undergoing training as 
interns) or medical officers (fully qualified but with variable years of experience) (38). Medical 
officers are predominantly found in the private ECs as well. Both sectors have predominantly 
surgical cover or minimal senior supervision in the EC (38). Emergency medicine (EM) is a 
new speciality internationally and 2007 saw SA’s first specialist graduates (38). These numbers 
have continued to grow and an increasing number of EM specialists are now distributed across 
the country, with the aim of improving EM care on a national scale (38). Nursing staff, who 
play a pivotal role in healthcare, including EM, are divided into four categories (39). These 
categories are based on level of training and are described below in Table 2 (39).  
 
Table 2: Description of level of nursing care 
Level of Care Description 
Enrolled nursing auxiliary/assistant (ENA) Trained for 1 year in basic care 
Enrolled Nurse/ staff nurse (EN) Trained as a nurse for 2 years 
Registered Nurse (RN) Trained for 4 years 




In 2006, SA had a ratio of 3:2:1 for ENA:EN:RN, which means that the work force was 
comprised of predominantly junior staff (39). EC triage has mostly been nurse-based (4). 
Although nurse-based triage is the norm internationally, in SA, this is largely because of a 
shortage of doctors (13). Due to the lack of experienced nurses, more junior staff tend to be 
assigned to triage duties (13). The doctor-to-nurse ratio in SA in 2010 was around 1:8 with 
there being 56.3 doctors per 100 000 population per year (13). This is compared to first world 
countries where the number of doctors is well over 100 per 100 000 population per year (13).  
 
The last role player is that of the emergency medical services (EMS). Experience of personnel 
varies in EMS (38, 40). Ambulance service staff education can range from having as little as a 
four week course to qualify as a basic ambulance assistant (BAA) to a four year bachelor’s 
degree to qualify as an emergency care practitioner (ECP) (40). In 2017, there were 102 ECPs 
versus 11 291 BAAs registered in the country, which shows that the prehospital workforce in 
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SA is largely based on EMS providers with limited training and education (40). It is noted that 
64% of ECPs work in the private sector, with EMS services in the public sector being 
understaffed and poorly equipped to deal with the areas that they cover (38, 40). There is a loss 
of skills owing to emigration overseas which contributes to this problem (38). 
 
South Africa’s healthcare system is divided into two sectors: private and public (38). The 
private sector caters to patients with access to health insurance or medical aid, and those that 
can pay for the entirety of their care out-of-pocket (41). The public sector serves the remainder 
of the population at little-to-no cost (around 45 million people in 2016)  (41, 42). In 2001 it 
was estimated that around 16% of the population were on a medical aid scheme, whereas 55% 
were unable to access such services (41). The rest were considered potentials that may access 
either service (41).  This is also complicated by the fact that most of the population’s access to 
healthcare is in the form of traditional healers, which is not considered to be part of initial care 
(41). The number of patients accessing public sector healthcare is continuing to grow, and total 
numbers were shown to have increased by as much as 1% per annum from 2008-2016 (43). 
The public system is considered to be in a state of crisis due to neglect, mismanagement and 
underfunding (44). 
 
 In 2012, around 30% of South African doctors provided care in the public system, while the 
rest were employed in the private sector (44). Given that the majority of the SA population 
uses public care, this means that there is a significant shortage of doctors in this sector, bearing 
in mind that SA already has too few doctors (per 100 000 population) compared to international 
systems (13, 42). Although the number of medical students has increased over the years, the 
number of physicians per 1 000 of the population remains largely unchanged, and emigration 
of skills may be playing a role (44). It has been shown that there are increasing numbers of 
doctors leaving SA to work in countries like the UK and New Zealand (44). Although 
reasonable numbers of doctors are being trained, these resources are being lost overseas, at 
huge cost to the country (44).   
 
As it stands South Africa aims to introduce a National Health Insurance (NHI) in the future 
(43). This concept is based on beliefs that one system could begin to address the inequalities 
by ensuring accessible healthcare for all (43). Although the details are not yet entirely clear, 
the NHI aims to provide universal health coverage for South Africans, combining the private 
and public sectors in such a way to improve access to care as well as better distribution of 
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resources (43, 45). Private hospitals will be contracted into the NHI and assist with providing 
what are deemed to be necessary services (45). This system will be funded through the 
country’s general tax system, with medical schemes changing roles to cover the gap for services 
which are not covered by the NHI, such as cosmetic surgery for breast enlargement (45).  
 
The private sector is comprised of three main companies (Netcare, Mediclinic and Life 
Healthcare) as well as many self-employed general practitioners (46). Netcare is an investment 
holding company that operates through a number of subsidiaries (47). It has been listed on the 
Johannesburg Stock Exchange (JSE) since 1996 (47). It operates the largest section of the 
private healthcare network in SA which includes hospitals, primary healthcare, renal dialysis 
units and emergency medical services (46, 47). It also has partnerships with the national 
government to supply some of its services to the public sector (47). Along with providing 
healthcare, they also have substantial corporate social investment, which includes improving 
service delivery for poorer communities through increased access to emergency services, 
increased accessibility to specialised surgery and free sexual assault services at 36 different 
facilities (47). 
 
Mediclinic is another group that provides private healthcare both in South Africa and Namibia 
(46, 48). Mediclinic Southern Africa is part of Mediclinic International, which also provides 
services in Switzerland and the United Arab Emirates (48). It is listed on both the JSE and 
international stock exchanges (48). Mediclinic owns numerous hospitals throughout the 
country and it is affiliated with ER24 prehospital service providers (46, 48).  
 
The third dominant group in private healthcare in SA is Life Healthcare (49). It provides 
healthcare to both SA and Botswana, and has more than 50 hospitals between the two countries 
(49). It is comprised of hospitals, rehabilitation centres, mental healthcare facilities, and renal 
dialysis units (49). Life Healthcare are also significantly involved in corporate social 
development, providing educational opportunities as well as healthcare to those in need (49). 
 
Triage in South Africa 
South African Triage Scale (SATS)  
South Africa had no standardised means of triaging patients for many years – it was either done 
subjectively or using international scales (50, 51). Prehospital personnel used to triage patients 
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based on vital signs and clinical experience (51). Within ECs, both private and public, the 
patient burden was increasing, especially with critically ill patients (51). The Cape Triage Score 
(CTS) was therefore initially created to fulfil the local needs of the Western Cape (51). It was 
designed to be used in both the prehospital and in-hospital environments to address increasing 
patient burden (51). The CTS was devised using a combination of elements from other systems, 
taking into account the local need and available resources (51). Colour coded systems were 
also chosen as they were considered easy to identify on patient folders (51).  
 
University of Stellenbosch and University of Cape Town Divisions of Emergency Medicine 
established the South African Triage Group (52). In 2004, this group revised the CTS into what 
is now known as the SATS (52). The SATS score was purpose-designed to address the needs 
of resource-limited countries (53). 
 
The SATS is based on two elements: discriminators and vital signs (13) (Figure 1).  
1) Discriminators: More serious mechanisms of injury, certain clinical presentations like 
decreased level of consciousness, pain score and the senior physician’s clinical opinion 
are all taken into consideration when assessing for higher urgency (51).  
2) Vital Signs: Physiological derangement is assessed based on the Triage Early Warning 
Score (TEWS), which takes into account both medical and trauma parameters. The 
TEWS is based on the Modified Early Warning Signs (MEWS) and was adapted to the 
South African context (50).  
 




The SATS uses a five-step approach (Figure 2, below) based on the above two elements in 
order to determine urgency (13). If a patient exhibits any emergent or very urgent signs, he or 
she automatically receives a red or an orange allocation (depending on which signs), without 
the need for TEWS to be calculated (13). If none of these urgent signs is found, then the 
algorithm is followed accordingly (13). The TEWS is calculated and any necessary 
investigations are performed (13). A triage category is then assigned based on all the above 
information (13).  
 




The SATS has five categories: red, orange, green, yellow and blue (13). The blue category is 
for patients that are already deceased, which is unique to this score (13). It aims to have patients 
assessed by a doctor within a certain time period (Table 1) (13). The SATS has two versions: 
one for adults and one for paediatrics (13). The paediatric version requires that the healthcare 
provider assess the child using a primary survey approach in order to detect any potential 
clinical discriminators (Figure 3) (13). If none of these signs is present, TEWS is then 








Triage is most commonly performed by nurses in SA, as is common practice around the world;  
in SA however, this usually means the most junior nurse (5, 13). A unique feature of the SATS 
is that it allows for the senior healthcare provider to override any triage score, providing a 
safety net for incorrectly-triaged patients (29).  
 
The SATS has been implemented in a variety of settings (both public and private) within SA, 
as well as in many other low-income settings internationally (54). For example, a study done 
at Zithulele Hospital in rural Eastern Cape (2018) confirmed that the SATS is easy to use: even 
for personnel with minimal training, reliability is minimally affected, allowing it to be applied 
to different settings (29). Soogun et al. (2017) showed that it had also been successfully 
implemented in a more urban setting; however, this study highlighted a few problems, like 
incorrect choice of discriminators or poor documentation of triage times, which affected its use 
and accuracy (54). Furthermore, a study  by Dalwai et al. (2017), showed that the SATS could 
also be successfully implemented in multiple non-sub-Saharan African low-income settings 
like Sierra Leone and Haiti (55). However, whilst shown to be useful, this study brought into 
question the need to adapt the scale to make it more specific for the population it serves, 
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especially in the cities where paediatric malaria was prevalent (55). From the literature, the use 
of the SATS in high-income countries appear limited, although it has been modified and used 
in the paediatric setting in Norway (56). In this setting, it was shown to provide moderate 
sensitivity and specificity for predicting the need to hospitalise patients as well as the number 
of resources required to treat  patients (56). 
 
SATS has been found to have an under-triage rate of 9% in the more urgent categories (red and 
orange) and an over-triage rate of around 49%; these rates are above acceptable mis-triage rates 
(25, 29). In a study in Kenya (2019), similar under-triage rates of around 7% and over-triage 
rates of around 60% were found when using the SATS (57). However, in rural SA, where there 
is delay to care and possible transfers, under-triage has a more deleterious effect than it would 
in a more urban hospital (29). This is also of concern because waiting times in SA are 
significantly longer than expected times of triage due to limited resources and overcrowding, 
and so consequences of under-triage may be worse for patients as a result (29). In the study 
done in Norway (2018), where the paediatric SATS was modified and used, under-triage rates 
were 26% which is considerably higher than in other studies (56). The reason for this was 
suggested to be multifactorial: their good referral systems, the fact that some children may have 
already received management at primary facilities, and the context-specific modifications 
made to the scale (56). 
 
In rural SA, the distribution of categories of patients over one year was 2% red, 15% orange, 
37% yellow and 47% green (29). Due to limited transport and EMS services, access to 
healthcare in these areas is poor. The EC often provides the only way of accessing a doctor in 
many areas and is the reason patients present with non-emergent conditions (29). The high rate 
of green patients was therefore considered to be related more to the fact that access to medical 
care is poor rather than an issue with the triage system itself (29).  
 
Burden of disease 
The HIV/AIDS epidemic is the greatest contributor to SA’s burden of disease: SA’s HIV/AIDs 
infections account for 17% of its global burden (44). Leading causes of premature death in SA 
include HIV/AIDS, tuberculosis, diarrhoeal diseases, non-communicable diseases and trauma 
(43, 44). SA’s health issues are strongly affected by social factors (43), including poverty (due 
to unemployment), behavioural challenges ( for example, lack of breast feeding ), poor working 
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conditions, and inequality in accessing services (43). These determinants are an important part 
of the health agenda for SA (43).   
 
Research hospital 
The hospital chosen for this study is one of the largest private hospitals in the Pretoria area, 
with over 300 beds and multiple intensive care units (ICUs). It has a 24-hour EC and 
percutaneous coronary intervention (PCI) unit available. The hospital is an accredited Level 2 
trauma facility, which is based on the Trauma Society of South Africa’s criterion (58). The 
Trauma Society sets the standards for accreditation for both private and public facilities (58). 
The accreditation is based on the American College of Surgeons Trauma Centre Criteria but 
has been adapted to the South African context (58). In 2007, this trauma accreditation for 
hospitals was accepted by the College of Medicine South Africa as well as the Health 
Professional Council of South Africa (HPCSA) (58). This means that the facility is capable of 
providing all initial definitive trauma treatment, regardless of the pathology (58). There are 
essential criteria that must be met in order to achieve that particular level (58). A level 2 trauma 
facility is expected to have 24-hour emergency and medical cover with properly trained 
personnel, theatre availability as well as comprehensive ICUs (58). Currently, the study 
hospital lacks a 24-hour trauma surgeon as well as emergency medicine consultants; these are 
the additional requirements in order to meet Level 1 major trauma centre criteria (58).  
 
This hospital’s EC has 20 beds with four resuscitation bays. Typically, between 07h00 and 
18h00, the EC is staffed with three emergency medical officers. From 18h00 to midnight, there 
are two medical officers. After midnight, one doctor remains; this is normally the only doctor 
available in the whole hospital for any emergencies both in the EC and the wards or ICUs. This 
hospital’s doctors are expected to have qualifications in advanced cardiac life support (ACLS), 
advanced trauma life support (ATLS) and advanced paediatric life support (APLS). Some 
doctors also have a Diploma in Primary Emergency Care (DipPEC). Normally, there are around 
12-13 nursing staff in the EC per 12-hour shift. The shift leader is typically a trauma-trained 
RN, with 5-6 RNs on the floor. The rest is made up of staff nurses or BAAs. Typically, triage 
is run by ENs, nursing assistants or BAAs. This EC sees 100 to 120 patients a day, 
approximately 3 000 per month. The SATS is used to triage patients in accordance with 
national guidelines and recommendations from the Emergency Medicine Society of South 
Africa (EMSSA). Types of patients seen include both medical and trauma from all age groups. 
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Severity of illness can range from minor illness such as otitis media to something as severe as 
polytrauma or myocardial infarctions. Patients are either triaged at entry if they walk in, or at 
the bedside if brought in by ambulance.  
 
Motivation for this study 
Findings of this literature review show that triage is an essential part of emergency care. By 
identifying critically ill patients quickly, these patients are seen and treated earlier; this 
ultimately improves outcomes. Triage assists in how efficiently the EC functions by 
determining who needs to be seen first, especially in times of overcrowding. Under-triage is a 
substantial issue with most well-known scales, particularly in higher acuity categories where 
critically ill patients may not be seen in a time.  
 
The EC that this study will focus on is often overcrowded and manages a high volume of 
patients with a wide variety of pathology. It is unclear as to whether patients are being seen in 
a timely manner as mis-triage rates in this setting are not known. It is also not known whether 
the time in which a patient is seen is in accordance with local standards. The distribution of 
pathology seen in this EC has not been identified and so it is unclear if the available resources 
are appropriate for the types of patients seen and whether or not this may vary depending on 
the time of day. 
 
A study was designed to address these gaps in knowledge in order to determine if the SATS is 
appropriate for use in this hospital.  Results may advise if triage is working effectively in this 
setting and if changes are required with how the EC currently operates.  
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Triage aims to detect critically ill patients and to prioritise those with time-sensitive needs. It 
also contributes to the overall efficiency of an emergency centre (EC). International systems 
have been relatively well researched; however, no data exists on the use of the SATS score in 
private healthcare settings in SA.  
Objectives 
This study aimed to describe the demographics, triage allocations, time spent in EC and 
disposition of all patients presenting to a private hospital EC in Pretoria, South Africa in 2018.                
Methods 
A retrospective descriptive study was undertaken. Data relating to demographics, triage, and 
hospital disposition were collected on all patients presenting to the EC during the 2018 calendar 
year. Descriptive data analyses were conducted in Microsoft Excel.  
Results 
A total of 29 055 patients were included in this study. More than half (57.6%) were adults aged 
18 to 60 years and approximately one-fourth (27.5%) were paediatrics (<18 years). The 
majority of patients were triaged yellow (73.5%); 17.4% were triaged as red and orange. It 
took, on average, 28 minutes to be seen by a provider and patients spent an average of 2 hours 
and 20 minutes in the EC. Delays to be seen exceeded standards for red and orange patients at 
8 and 18 minutes respectively, and the mean time these patients spent in the EC was higher (2h 
51 minutes and 2h 47 minutes respectively). Most patients (76.1%) were discharged; 5.6% 
were admitted to ICU/high care, 14.4% to the general ward, and 3.9% either absconded or 
refused hospital treatment. Of patients triaged red and orange, 11.1% and 49.3% were 
discharged respectively, and these patients used the most resources .  
Conclusion 
This study found that most of the patients were triaged into low acuity categories (yellow and 
green) and discharged home. High acuity patients were usually admitted to ICU or high care; 
however, these patients experienced delays in being treated and admitted. Causes of these 
issues, and implications on patient outcomes remain unknown. Large numbers of high acuity 
patients were ultimately discharged home. Further studies are needed to understand the 





Triage, which stems from the word ‘trier’, meaning to sort, is most commonly known for its 
use in medical settings [1-3]. The triage process was originally developed during World War I, 
when the limited resources on the battlefield made it necessary to determine who to prioritize 
for both care and resources [2, 4]. Today, triage is used to prioritise patients based on their 
urgency with the goals  of ensuring that critically ill patients get timely care and preventing 
unnecessary mortality [4]. It is most often seen at points of entry into healthcare facilities, such 
as emergency centres (ECs). Such a system is particularly useful in times of overcrowding, 
when EC resources are strained [4]. A good triage system is able to distinguish correctly between 
urgent and non-urgent patients, with reproducible results regardless of who is performing the 
triage [4-6]. A triage system should ideally have low mis-triage rates: Over-triage rates below 
35% and under-triage rates below 5% are considered acceptable in most settings [7]. Well-
known systems, such as the Manchester Triage Scale (MTS), the Canadian triage and acuity 
scale (CTAS) and the Emergency Severity Index (ESI), were developed in high-income 
countries. The South African Triage Scale (SATS) is one of the few triage systems purposed-
designed for use in low- and middle-income countries (LMICs) [4, 8-10].  
 
In South Africa (SA), the SATS is used to triage patients [3]. It has five categories to help 
providers prioritize time and resources. From most urgent to least, they are: red, orange, yellow, 
green and blue (already deceased) [3]. Triage is commonly performed by a nurse in SA; 
however, this is usually a less-experienced junior nurse [3, 11]. A study done in rural SA (2018) 
showed that the SATS is easy to use and that reliability is not affected when it is used by an 
untrained healthcare provider [11].  The SATS has been shown to have under-triage rates of 
around 9% in more urgent categories (red and orange) and overall over-triage rates of 49% [11, 
12]. A study in Kenya confirmed similar rates, finding an under-triage rate of 7% and over-
triage rate of 60%) [13]. These rates are above acceptable mis-triage rates as set out by 
international standards [7]. Under-triage rates can have deleterious effects for patients in rural 
settings where resources are few and waiting times longer, but it is unknown how this compares 
to more urban areas or ECs in private hospitals [11]. In rural SA, the distribution of patients per 
category was shown to be the following: red, 2%; orange, 15%; yellow, 37%; and green, 47% 
[11]. It is not understood if this distribution is true of all ECs using the SATS or if it is dependent 
on patient population, and therefore differs in private healthcare settings. 
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The chosen study hospital is a frequently-overcrowded Level 2 Trauma private hospital in 
Pretoria [14]. It is not clear if patients are being seen timeously or if the SATS is performing in 
accordance with the standards for this given population. Prior to this study, the SATS had not 
been evaluated in this setting. It is also not known what the most common presenting pathology 
is and whether available resources are appropriate for treating this.  
 
To address these gaps in knowledge, this study aimed to describe the demographics of this 
patient population, their triage allocations and time spent in the EC, and the disposition for 
each triage category for the year 2018.  
 
Methods 
Design and Setting 
A retrospective descriptive study was undertaken in the EC of a Level 2 Trauma accredited 
private hospital in Pretoria. Data relating to demographics, triage, and hospital disposition were 
collected on all patients presenting to the EC during the 2018 calendar year. A one-year period 
was chosen so as to cover all potential seasonal variation.  
 
Data collection and analysis 
All data were originally collected at the time of patient presentation to the EC and stored in an 
online medical records system. The data required for this study were extracted by a gatekeeper 
chosen by the hospital (SM). Data were then checked and anonymised by a hospital data 
manager (GR) and entered into Microsoft Excel before being given to the research team for 
analysis.  To meet the study aim, only data relating to demographics (age and sex), application 
of triage (triage category, presenting complaint, and resources used), times and disposition of 
patient (discharge or admission) were collected. All patient records were considered for 
inclusion. Patient records with missing data (no triage category or no triage time) and patients 
given a random, non-SATS triage category (‘silver’ or ‘follow-up’) were excluded from 
analysis. When looking at the objective of time to be seen by a physician, patients who were 
triaged but left were excluded from this calculation. Due to a lot of inaccurate data capture 
when looking at the objectives addressing time, if less than 5% of  patient data points were 
missing/incorrect for a specific calculation, then only those patients were excluded; if it was 
more than 5%, that calculation was not done. Similar presenting complaints were grouped 
together where appropriate by one of the researchers (a physician). To reduce bias, if there was 
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any uncertainty, they were left as separate. In terms of resources used, these were divided into 
laboratory (blood test/s), electrocardiogram (ECG), urine test, radiology (x-rays, scans, 
ultrasounds). Each of these categories counted as one resource. Descriptive analyses were 
performed using central tendencies such as means. Data were analysed using Microsoft Excel.  
 
Ethical considerations 
Ethical approval was obtained from the Human Research Ethics Committee of the University 
of Cape Town (UCT) (HREC REF: 340/2019). Patient consent is given to the hospital to use 
their data anonymously on arrival in EC.  Consent to study these data was obtained from the 
hospital manager and the hospital Research Committee. A non-disclosure agreement was 




A total of 32 328 patients were seen at this hospital’s EC in 2018. Of these, 3 272 (10%) were 
excluded either due to a non-SATS triage category being assigned (‘silver’ or ‘follow-up) or 
missing data. This left 29 055 patients eligible for inclusion (Table 1). A mean 2 421 (8.3%) 
patients were seen each month. This proportion was generally stable, with the highest number 
of patients seen in March (n = 2 759, 9.5%) and the lowest number of patients seen in November 
(n= 2123, 7.3%) .  
 
Triage Categories 
The most frequently allocated triage category was yellow (n = 21 351, 73.5%). No patients 
were triaged as blue (Table 2). The elderly was most frequently classified as high acuity (red 
or orange) (n = 1 429, 32.9%), followed by adults aged 19-60 years (n = 2 562, 15.3%) and 























Table 2: Triage category allocations for age, disposition and presenting complaints in a 
private emergency centre in Pretoria in 2018 
 Green Yellow Orange Red 















































Table 1: Patient demographics of a private 
emergency centre in Pretoria for the 
year 2018 
Gender n (%) 
   Male 14 409  (49.6) 
   Female 14 646 (50.4) 
Age Groups (years)   
   Paediatrics (0-18) 7 985 (27.5) 
      <1 2 014 (25.2) 
      1-12 4 077 (51.1) 
      12-18 1 894 (23.7) 
   Adults (19-60) 16 723 (57.6) 
      19-40 10 385 (62.1) 
      41-60 6 338 (37.9) 
   Elderly (>60) 4 347 (14.9) 
      61-79 3 194 (73.5) 




The most common presenting complaint overall in the EC was abdominal pain (n = 2 613, 
8.9%) (Table 3). The most common paediatric complaint was fever (n = 1 277, 16%), adults 
was abdominal pain (n = 1 778, 10.6%) and the elderly was pain NFS (n = 479, 11.0%). 
Trauma-related complaints accounted for 12 909 (44.4%) of all presentations. 
 
Table 3: Top ten presenting complaints in a private emergency centre in Pretoria (South 
Africa) in 2018 


























Pain NFS 479 
(11.0) 








































6 Fever 1486 
(5.1) 




Chest pain 231 
(5.3) 
7 Fall NFS 1086 
(3.7) 
Pain NFS  412 
(5.2) 
Back pain 554 
(3.3) 
Fall NFS 211 
(4.9) 














9 Headache 879 
(3.0) 
Follow up 162 
(2.0) 












Back pain 130 
(2.9) 
PC, presenting complaint; N/V/D, Nausea/vomiting/diarrhoea; NFS, Not further specified; 
MBA/MVC, motor bike accident/motor vehicle collision 
 
Resources used 
There were four types of resources used. High acuity patients used the greatest number of 














Time to be seen in the EC 
A total of 603 (2.1% of total) patients were excluded from this calculation as they were triaged 
but not seen by a practitioner (total 28 452 patients). The mean time to be seen in the EC was 
28 minutes. The mean time to be seen per triage category has been illustrated in a chart below 
(Figure 2).  
 
Figure 1: Mean times (with standard deviation) for patients to be seen by provider 




































Red Orange Yellow Green
Table 4: Number of patients using zero resources per triage category and number 
of patients using three or more resources per triage category in a private 
emergency centre in Pretoria in 2018 
 Zero resources used 3+ resources used  
No. of 
patients  
(%) No. of 
patients 
(%) 
Red 196  (34.7) 92  (16.3) 
Orange 2 488  (53.0) 355  (7.6) 
Yellow 15 098  (70.7) 5  (0.02) 
Green 1 921  (71.5) 0 (0) 
*No patients were triaged blue 
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Time spent in the EC 
A further 163 (0.6%) of patients were excluded due to incorrect capture of time, making the 
total number of patients for this calculation 28 289 (total excluded 766 (2.6%)). Of the 28 289 
patients included in this analysis, the mean time spent in the EC was 2 hours 20 minutes and 
the mean time spent after treatment was 1 hour and 54 minutes (Table 5).  
 
Table 5: Mean times spent in the emergency centre per triage category (with standard 
deviations) in a private hospital in South Africa in 2018 
 Mean (SD) time 
spent in the EC 
Mean (SD) time to 
be seen 
Mean (SD) time 
after consult 
Green 1h 45 min 
(01h 42 min) 
32 min 
(29 min) 
1h 16 min  
(1h 58 min) 
Yellow 2h 18 min 
(2h 01 min) 
31 min  
(26 min) 
1h 49 min  
(1h 59 min) 
Orange 2h 47 min 
(1h 47 min) 
18 min 
(24 min) 
2h 30 min  
(1h 46 min) 
Red 2h 51 min 
(1h 52 min) 
8 min 
(13 min) 
2h 43 min  
(1h 51 min) 
Overall mean 2h 20 min  
(1h 58 min) 
28 min  
(26 min) 
1h 54 min  
(1h 57 min) 
 
 
Area of Disposition 
Approximately three-quarters (n = 22 113, 76.1%) of patients seen in the EC were discharged 
home. A small proportion were triaged and cancelled their files before being seen, absconded 
or they were seen and refused hospital treatment (n = 682, 2.3%). Of the 38 (0.1%) patients 
that died in the EC, five were classified as dead on arrival but triaged red. Of those admitted to 
the study hospital, 4 187 (71.9 %) were admitted to a general ward and 1 637 (28.1%) were 







Table 6: Distribution of disposition per triage category in a private emergency centre in 
Pretoria in 2018 
 Red Orange Yellow Green Total 
 n  (%) n (%) n (%) n (%) n (%) 
ICU/HC 285 (54.4) 1 045 (23.1) 302 (1.4) 5 (0.2) 1 637 (5.6) 
Ward 108 (20.6) 995 (22.0) 2 957 (13.8) 127 (4.8) 4 187 (14.4) 
Transferred 37 (7.1) 193 (4.2) 197 (0.9) 9 (0.3) 436 (1.5) 
Discharged 58 (11.1) 2 230 (49.3) 17 440 (81.7) 2 385 (89.6) 22  113 (76.1) 
Other  36 (5.3) 56 (8.2) 455 (66.7) 135 (19.8) 682 (2.4) 
*ICU, Intensive Care Unit; HC, High Care;  
†Other, Died/Refused hospital treatment/Assessed & not seen/Absconded; 




This study gives insight into the demographics, distributions of triage categories, and triage 
outcomes within this private hospital’s EC. The majority of patients presenting to the EC were 
considered by the SATS to be low acuity (yellow and green patients), and a small proportion 
were high acuity (red and orange). The distribution of high and low acuity patients was 
comparable to that seen in a 2018 study in rural SA [11]; however, there were differences in 
specific categories. This study’s private EC saw far more yellow patients (73.5% in this study 
vs 37%), whereas the rural hospital saw far more green patients (46% vs 9.2% in this study) 
[11]. The reason for this discrepancy could be as a result this study’s population having access 
to general practitioners in the community: these patients may seek care from those providers 
and, thus, not use the EC for non-urgent illnesses. In rural SA, the EC might be the closest or 
most available point of care for certain patients, even if inappropriate.  
 
The finding of no patients triaged as blue (deceased) on arrival was also in keeping with the 
study in rural SA [11]. An unexpected finding in this study was that five of the patients who died 
in the EC were noted as ‘dead on arrival’, but triaged red. If these patients were, indeed, 
deceased upon arrival, they should have been triaged blue by SATS definition. This may reflect 
an ethical dilemma on the difficulties in giving no treatment to an unknown patient (especially 
younger patients) versus giving futile treatment to a patient with no signs of life. Classifying a 
patient as red motivates for additional aggressive care but classifying a patient as blue leads to 
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halting of potentially life-saving interventions. Further research is warranted to determine 
whether or not this reflects an ethical dilemma or whether the patients were simply incorrectly 
triaged. This dilemma may also be more unique to this private healthcare setting. Interventions 
such as extra-corporeal membrane oxygenation (ECMO) has often been used in this facility to 
save patients in cardiac arrest, ‘buying’ time until definitive treatment can be established. In 
these circumstances, resuscitation efforts are extended beyond that of other hospitals and so 
triaging red may give the benefit of the doubt to such potential patients.   
 
Trauma-related complaints formed almost half (44.4%) of total presenting complaints in this 
study. This is more than a study done in Paarl, SA (a government hospital), which showed that 
only 36% of patients presented with trauma-related conditions, although the sample size in this 
study was considerably smaller [15]. A reason that this proportion could be higher is because 
many private institutions, including the one in this study, also treat patients for the Worker’s 
Compensation Assistance (WCA) fund. These are patients who generally have minor injuries 
that could be treated at primary care facilities. However, as the WCA fund has designated 
places for care, this forces more patients to seek treatment at a facility that is inappropriate. SA 
is known to have one of the highest rates of violence and trauma in the world [15]. This finding 
in this private hospital study is consequently very much in-keeping with SA’s national 
statistics, where trauma is one of the leading causes of morbidity [15]. 
 
Red and orange categories were found to use the greatest number of resources, which is 
consistent with more critical diagnoses where a patient may have multiple pathologies. This is 
in keeping with the ESI findings where higher acuity categories require more resources [16]. Of 
note was the fact that over 30% of red and orange patients used no resources at all. Whilst high 
acuity patients are usually expected to be the sickest by definition, they can likewise be triaged 
as more urgent based on a time-sensitive need. For example, patients with a simple dislocated 
shoulder get placed into the SATS orange triage category; however, diagnosis can be made 
clinically. Nevertheless, given that litigation is common in private healthcare, one would expect 
all high acuity patients to use at least one resource to err on the side of caution. In the dislocated 
shoulder example, the minimum would be to use x-rays to confirm a successful reduction. 
Therefore, this finding of using no resources for some critical patients does not make sense in 
this setting. Another possible explanation for this finding is that if a patient is so critical, the 
focus is on providing life-saving treatment. Notes are sometimes then written retrospectively, 
and resources may accidently be left out of clinical notes, resulting in inaccurate data capture. 
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Further research is required to see if these findings are as a result of a clinical reasons or 
inadequate data capture.  
 
In this study, the majority of high acuity patients were elderly, and given that they usually have 
less typical symptoms, one would anticipate more investigations in all patients to reach a 
definitive diagnosis [17]. This may explain why the other 60% plus patients used more than the 
average number of resources. These may have been the sickest patients, or they might have had 
multiple pathologies requiring a more extensive work-up, of which the final diagnoses may 
help answer this theory. This finding could also be explained by the fact that the EC uses 
protocols driven by the hospital’s specialists. This means that even if the diagnosis is relatively 
clear, more resources may get used to comply with protocols. Furthermore, the radiology 
department is right next to the EC in this hospital. Therefore, for convenience specialists 
sometimes request certain scans, which would normally be done from the ward, to be done 
from the EC. This would falsely elevate the use of resources by some patients in the EC.  
 
High acuity patients (red and orange) in this study were noted to wait the longest to be seen by 
a doctor and these times were outside the recommended standards set by SATS. The orange 
and red patients at Zithulele Rural Hospital in the Eastern Cape were also above recommended 
time frames [11]. The difference in time to see red patients between studies was on average only 
3 minutes (11 minutes vs 8 minutes) [11]. However, no confidence intervals were available to 
determine if these findings are statistically significant. As these are usually the sickest patients, 
this raises concerns. This is because triage aims to identify critically ill patients early in order 
to provide rapid treatment to reduce morbidity and mortality. Whilst hospitals in rural SA may 
have good reason to explain these delays, such as fewer available staff, it is unclear why this 
was also the case in a better-resourced EC. This is especially concerning because, typically, 
the doctor is given the orange or red file in their hand immediately upon the patient’s arrival. 
One major contributing factor could be that, when the unit is busy, there is often an access 
block to beds for patients. Therefore, even if the doctor is ready, the patient may not yet be in 
a bed, increasing the time to be seen. Another possible reason for these delays could be as a 
result of the way in which the EC is designed. The different sections can be far from each other 
and so the doctor is not aware of a new red patient if they are otherwise occupied. Until such a 
patient is brought to a doctor’s attention, there will be delays in them receiving treatment. 
Whilst re-building the EC is not necessarily practical, a system such as the ringing of a bell 
throughout the EC to indicate a red arrival could be implemented. This would alert the doctor 
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immediately and possibly improve these times. Exact reasons for major delays at this EC are 
not known  and warrant further exploration, as these delays may have adverse outcomes for 
patients and go against the purpose of triage. This study did not follow patients to understand 
if these delays affected outcomes, a topic that warrants further analyses.  
 
The mean time spent in the EC was greater than two hours, and, the higher the acuity of the 
patient, the more time was spent. This finding is in keeping with the study by Hocker et al. 
(2011) which showed that, when using the ESI, higher acuity patients also spent longer in the 
EC [16]. It was suggested that more resources and investigations were used for these patients, 
but whether that was the main reason for the prolonged stay is not clear [16]. One possible 
explanation is that a polytrauma patient may require reduction and casting of fractures and a 
head-to-pelvis scan to determine the extent of the injuries. The scans are done in another 
department and, alongside procedure times, can increase patient stays in the EC. However, for 
less complicated critically ill patients, this still seems to be too long. In this EC, if a patient 
presents with a ST-segment elevation myocardial infarction (STEMI), they can be in the 
percutaneous catherization intervention (PCI) unit within 15-30 minutes. Furthermore, for all 
red patients, bloods can be run urgently, with results completed 30 minutes faster than for non-
urgent patients. This implies that the time to final diagnosis should be sooner. These long EC 
wait times are cause for concern because they result in definitive treatment being delayed. 
Definitive treatment will naturally vary from patient to patient. For some, it may mean theatre 
or ICU care; for others, it may be simply antibiotics. If this EC is full, the staff-to-patient ratio 
is skewed, meaning that items are more likely to be missed or forgotten. This can impact on 
general patient care for both patients requiring admission and new patients presenting to the 
EC. It also potentially increases risk for a major adverse outcome in critically ill patients. 
Patients who require more one-on-one care, such as ventilated patients, could easily deteriorate 
unnoticed in a chaotic environment. Reasons for these delays are not clearly understood and 
would need to be investigated to determine if they can be reduced.  
 
In terms of disposition, this study found that the majority of patients were discharged home; 
the discharge rate was 20% higher than that of Meyer et al.’s (2018) study in rural SA [11]. One 
explanation for this may be that patients in this study have better access to care and can follow 
up more easily and are therefore discharged more easily. However, there is also a possibility 
that the burden of disease may differ greatly and that could explain the difference in findings. 
Final diagnoses of this study’s population may provide a clearer idea of why patients were 
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admitted or discharged. Furthermore, if the majority of patients are yellow and being 
discharged, this raises the question of whether the current EC is optimally set up for the patients 
it sees. With these results, it may be worth considering having a larger area for yellows with 
more dedicated staff, so that these patients can be fast-tracked, preventing access block or 
drawing away of resources from more critical patients.  
 
Most red patients in this study were admitted, with the majority being admitted to high care or 
ICU. These findings are in line with international studies done on the ESI and MTS which 
showed that high acuity patients were more likely to be admitted [17, 18]. The ESI showed that 
48% of red category patients were admitted to ICU, whilst the rest were admitted to the wards 
[18] .This study in a private hospital in SA showed high numbers of orange patients discharged 
home with equal numbers admitted to the ward or high care/ICU. Some red patients in this 
study were also discharged home. This is in contrast to the ESI which saw no red patients 
discharged and only 22% of orange patients discharged [18]. In Meyer et al.’s 2018 study in 
rural SA, high discharge rates for red and orange patients were also noted, but with higher 
admission rates for green patients (9.4% versus 5%) [11]. Another study done assessing the use 
of SATS in various low-income countries by Dalwai et al., showed that the majority of red 
patients seen were also discharged (exceeding 50%) [19]. The fact that so many high acuity 
patients were discharged when using the SATS may imply that either triage is being incorrectly 
performed or the system itself has a tendency to over-triage. Given that many studies using the 
SATS in a variety of settings are showing consistent results, it would suggest the latter as a 
reason for these findings. This would need to be investigated to determine the real implications 
of these findings, however.  
 
Limitations and recommendations 
This study had several limitations. Data were captured online by different people. This meant 
that some data had to be excluded due to times being inaccurately recorded (some were 
captured using 24-hour clock, others not), reducing this study’s sample size and potentially 
skewing results. Although this affected calculations regarding time the most, inaccurate data 
capture could have affected all variables in some manner. Next, was the allocation of the silver 
category to some patients. This is not a formal SATS category. It is not clear on what criteria 
this is based, who made that decision, or at what point in the process this was decided (i.e. at 
triage or when captured online by hospital staff). As it is possible that these patients could have 
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been categorised into a formal SATS category, excluding these patients may have impacted 
overall numbers per triage category. Furthermore, presenting complaints were grouped 
together by researcher who is a physician (e.g. abdominal pain and GIT-abdominal pain). 
Although any ambiguities were left in original categories to reduce bias, this was still a 
subjective process and so may have impacted the results. This study was only conducted at one 
hospital and thus may not hold external validity as it is not representative of all private 
institutions. Repeating this study across multiple facilities to see whether results are 
reproducible would be of use for those considering SATS implementation in similar settings.  
 
Conclusion 
This study shows that the majority of patients attending this private hospital EC were triaged 
into low acuity categories, which is in-keeping with the high discharge rate seen. This does not 
appear to be unique to a private healthcare setting, although the reasons for discharge may be 
different due to better access to healthcare and the ability to follow up more easily. Even though 
most patients are being seen in a timely manner, high acuity patients are waiting slightly longer 
than recommended times, and this is unexpected in a private healthcare setting, where staff and 
resources are more readily available. Reasons for these delays are not apparent and requires 
further exploration as this issue can impact patient outcomes substantially. Additionally, high 
acuity patients were shown to use the greatest number of resources and to spend the longest 
time in the EC. There may be a correlation between these two results, but further research to 
confirm and correct this is needed. A fair proportion of high acuity patients was also noted to 
use no resources which was unexpected as these patients are usually the sickest. With more 
readily available resources in private healthcare as well as high risk of litigation, one would 
have presumed that all high acuity patients would have had an investigation of some kind. 
Moreover, whilst a large number of high acuity patients are admitted to high care or ICU, a 
great number were also discharged home. This raises concerns about the accuracy of triage in 
this private facility. 
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Triage originates from the French word ‘trier’ which directly translates as “to sort” (1). This 
process aims to do as much as possible for the most number of people, using the tools and 
resources available at the time (1). Triage is the most critical process in an Emergency Centre 
(EC) (2). Due to long waits and over-crowding, triage determines the level and urgency of care 
needed for each patient (2). The key principle of triage is to determine who requires immediate 
attention, prioritising those who will be disadvantaged by waiting (3). An ideal triage system 
is easy to use and able to identify those with life-threatening conditions quickly (4). It should 
also be able to process patients efficiently (4). Scales and scores have been designed to try and 
standardise the process around the world; however, there isn’t one that suits every healthcare 
systems’ needs (3). This is due to each area’s demographics, disease patterns and available 
resources, which play a role in determining the number of patients that present in each acuity 
level (5). Whilst disease patterns are well-known, it is unpredictable when the individual will 
present (5). Therefore, it is difficult to standardise a process that is variable (3). South Africa 
developed its own triage system- the South African Triage scale (SATS), which was designed 
to improve efficiency in the EC (1). In essence, it combines vital signs (based on the Triage 
Early Warning Signs (TEWS) score) with that of clinical signs. This produces an overall colour 
of either red (which is seen immediately), orange (which is seen within 10 minutes), yellow or 
green (which is seen with in one to four hours respectively) (1).  
 
Triage is a dynamic process and decisions are often made in a time-sensitive environment with 
limited information (3, 6). The concept of urgency is an important part of understanding how 
to apply the process (3). Urgency does not denote severity, and relates rather to the time in 
which a patient needs to be seen (3). Clinical and environmental factors determine the urgency 
of a patient: a dislocated joint requires urgent relocation for pain relief and reducing 
complications, even though it is not life-threatening (3). When the initial triage process is 
applied, three things can occur: the patient can be triaged correctly (the allocation is correct 
for their medical need) or they can be under- or over-triaged ( inappropriate allocation for their 
medical need) (6). Under-triage is more likely to cause direct harm, whereas over-triage is 
likely to affect other patients who now wait longer (6).  
 
Motivation  
The hospital to be used for this study is one of the larger  private hospitals in the Pretoria area, 
with over 400 beds and multiple Intensive Care Units (ICU). The hospital is an accredited 
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Level 2 Trauma facility, which is based on the Trauma Society of South Africa’s criterion (7). 
This means that the facility is capable of providing all initial definitive trauma treatment, 
regardless of the pathology (7). A level 2 Trauma facility is expected to have 24-hour 
emergency medicine cover with properly trained personnel, theatre availability as well as 
comprehensive ICUs (7). Currently, this hospital lacks a 24-hour trauma surgeon as well as 
Emergency Medicine specialists, which is required in order to be accredited as a Level 1 Major 
Trauma referral centre (7). The EC sees on a mean of around 100 to 120 patients a day, 
equating to around 3000 per month. The SATS is used to triage patients. Types of patients 
seen include both medical and trauma from all age groups. Severity of illness can range from 
something as minor as otitis media to something as severe as polytrauma, or myocardial 
infarctions. Patients are either triaged as they walk in or at the bedside if brought in by 
ambulance. Due to the high volumes of patients, it is imperative that patients are seen at the 
appropriate times.  
 
Triage is critical to how the EC functions and contributes to patient outcomes, and this study 
wishes to understand how this system is currently working at and to see if it is appropriate for 
the population it serves. To do this, we need to understand the population by looking at the 
demographics of patients. By looking at presenting complaints, we can better understand the 
burden of disease. Also, through analysing the triage categories and the amount of time spent 
in the unit, it may be possible to see if the triage system is working appropriately (i.e. under-
triaging or over-triaging patients). We want to understand the system better so that it can be 
improved as needed. 
 
Aim 
The aim of this study is to describe the demographics, triage allocations and outcome of 
patients presenting to this private EC during 2018 
 
Objectives 
1) To describe the demographics of all patients presenting to EC during 2018. 
2) To describe the triage allocations of patients and their time spent in the EC. 







A retrospective descriptive study design will be used. The study will collect data form the 
hospitals online triage and data capture system surrounding multiple aspects of the triage 
process. Data will be collected on the patients seen in the EC to meet the above objectives as 
follows: 
1) Demographics:  age, sex 
2) Application of triage: number in each triage category, vital signs, presenting complaint, 
resources used (laboratory/x-rays) 
3) Times: triage time, time to be seen by doctor, time bloods etc done, time to discharge from 
unit 
4) Disposition: admitted (ICU, high care, ward) or discharged 
 
Population and Sampling 
The study will extract data from a population of patients that attend the EC at this hospital. 
The sample for this study will be all those who presented to the EC from the period of 1st 
January 2018- 31st December 2018- an all-inclusive sample. This will include data from 
paediatrics (age 0-18 years), adults (age 18-60 years), and elderly (age greater than 60 years). 
On average, around 3000 patients are seen per month. This equates to approximately 36000 in 
a 12-month period. This 12-month period was chosen to cover all seasonal variations of 
illnesses and disease profiles, and all school holidays and terms which may affect health-
seeking behaviour.  This hospital sees a variety of patients from all ages, races and 
backgrounds. This includes patients with medical aid, those that pay cash and those covered 
by workers compensation fund. This study will include all vulnerable populations when and if 
they present for care.  
 
Inclusion and Exclusion Criteria 
This study will have an all-inclusive sample. It is difficult to predict which part of the data set 
may be missing for each participant, as the information captured online is done by a different 
person every day. If less than 10% of participants overall has missing data, then they will be 
completely excluded from the sample. However, if each participant has a missing data set, the 
aim will then be to adjust the sample for each variable accordingly (e.g. If 80% triage 
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categories are captured, the sample will then be all those captured for this variable). The exact 
criteria can only be decided on once the data has been captured. 
 
Research procedures and data collection methods 
All of the above data is captured on an electronic system used by the hospital at the time the 
patient is in the unit. This data is then stored on the Hospital’s Servers and is protected by 
hospital. All data is pre-collected and will be based on what is available on the system. Patient 
files will not be used in this study. Only data relevant to the above objectives will be captured 
and kept for the duration of the research (see data extraction sheet for more details). This will 
include all patients that presented to the hospital EC from 01 January 2018- 31st December 
2018. Once all permissions are in place the study will commence. The researcher will not have 
access to the database. The data will be extracted by a gatekeeper chosen by hospital research 
committee. For this study, this person will be SM He will extract data at the hospital base and 
will anonymise it into an excel format for the researcher, removing all identifying features by 
coding it. This document will then be transferred directly to the researcher. A form will be 
signed to ensure that the transfer of this data occurs directly between the two above individuals. 
During the data capture process, a second gatekeeper will evaluate a small portion of the data 
captured, to ensure it is correct.  
 
Data safety and monitoring 
All data will be anonymised using codes once collected from online system, thereby protecting 
confidentiality. This server is protected as part of the  hospital’s servers and so no one other 
than designated staff has access to the information stored here. The researcher will be the only 
one to have access to this information once it has left the system. Once the data has reached 
the researcher, it will not be shared with anyone and will be discarded after the dissertation 
has been marked/published. The data will be kept both on a password-protected computer and 
a back-up hard drive which will be locked in a safe in the researcher’s property at all times, 
unless in use. When using and accessing the data, this will be done in a private space. A non-








Data will be captured and recorded in Excel, and statistics then calculated using Excel. 
Analysis of data will be descriptive, using tables and figures to represent the results graphically 
(e.g. Histograms and pie charts etc) . 
 
Types of variables: 
1) Demographics: age group: ordinal variable; gender: categorical variable 
2) Triage category: ordinal variable i.e.. Green (least serious), yellow, orange (more 
serious) etc 
3) Presenting complaint: categorical variable i.e. Chest pain, abdominal pain etc 
4) Disposition: categorical variable e.g. Ward, high care, home etc 
5) Time to be seen: continuous variable 
6) Resources used: categorical variable  
7) Distribution of patients: categorical variable 
8) Vital signs: continuous variables (blood pressure, temperature, heart rate etc). 
 
1) Demographics: the mean for each age group and gender will be calculated. Age will 
be divided into the categories mentioned earlier. 
 
2) Triage category: the frequency of each category will be calculated to see which is most 
common. This data will also be used to determine the distribution of age of patients in 
these categories i.e. are the older or younger patients more commonly triaged orange. 
 
3) Presenting complaint: The most common presenting complaint will be determined. The 
most common presenting complaint for each age group and triage category will also 
be determined. 
 
4) Disposition: this will be analysed according to the most frequent area of disposition. 
Each area of disposition will then be compared to triage category to see what 
percentage of each category was admitted or discharged.  
 
5) Time to be seen: the mean time to be seen will be determined. The mean time for each 
triage category to be seen will also be calculated. This will then be compared with 
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expected time as set out by triage score to see if performing within expected norms of 
the SATS. 
 
6) Resources used: this will be looked at for each triage category to determine which 
category uses the most amount of resources. It will also be compared to presenting 
complaints to see which complaint uses the most/least resources i.e. does abdominal 
pain require more resources to make a definitive diagnoses compared to injury right 
wrist. 
 
7) Time spent in  the unit: the mean time spent in the unit will be calculated as well as the 
mean time for each triage category. Of the patients who stay for long periods of time 
in the unit, the percentage of them that were discharged or admitted will be calculated.  
 
8) Distribution of patients: this will aim to look at the distribution of patients throughout 
the day as well seasonal variation. This will give an idea of which parts of the day are 
busiest and which months are the busiest, like school holidays for example.  
The times will be broken down as follows: 
- Morning: 7am-1pm 
- Afternoon: 1pm-7pm 
- Evening: 7pm- Midnight 
- Early morning: Midnight-7am 
Seasonal variation will be defined as follows: 
- Summer: 1st December-28th February  
- Autumn: 1st March to 31st May 
- Winter: 1st June- 31 August 
- Spring: 1st September- 30th November 
This will then be compared to public school holidays to see if there is a possible 
relationship between numbers of patients and season. 
 
Logistic regression analysis will be used to analyse the above data set. It will be used, for 
example, to try and determine whether age and the presenting complaint have an effect on the 
triage category allocated or whether resources in the EC and presenting complaint have an 
effect on the time spent in the unit or disposition of the patient. Also, based on the above data 
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set, a confusion matrix will be used to determine what the probability is of a presenting 
complaint being discharged or admitted. This will also be used to determine the probability of 
an orange triage category being admitted or discharged. 
 
Description of risks and benefits 
The participants are not directly involved in the study, so there is minimal risk to them. In 
order to minimise this further, the above safety measures (as described) will be taken to avoid 
leakage of data and loss of anonymity. 
 
The participants receive no direct benefit from this study. This study aims to improve the 
system by identifying possible problematic areas. If, for example, time to be seen is outside of 
expected norms, this can then be addressed to improve efficiency for patients in the future. 
Through understanding the disease pattern presenting to the EC, we will know where to target 
future health education to better suit our populations needs. 
 
Consent 
Participants are not directly involved, so informed consent will not be taken. Consent is given 
to  the hospital group to use the data anonymously when the patient signs into the unit (see 
Appendix A). Consent to use this data will be obtained from the hospital CEO and Research 
Committee. 
 
Conflicts of interest 




This study will be done in one facility (and one facility within the region), and so findings may 
not be representative of the population. This study will also not be looking at the quality of 







Project timeline  
 Jan Feb March April May  June July-
Sept 
Sept-Dec Dec- Feb 
Proposal          
EMDRC 
approval 
         
HREC 
Approval 
         
Netcare 
Approval 
         
Data 
Collection 
         
Data 
Analysis 
         
Write-up          
 
Resource Utilisation 
The resources used are all electronically captured information which is available from Netcare. 
The principle investigator will use own car for transport as well as own computer. The costs 
will be covered by the principal investigator. 
 
Budget 
This study will require a small budget to be conducted (see below). Transport is required to go 
to site to collect the data. Gifts are required to thank the personnel involved in assisting with 
collecting data and other processes. 
 
Budget 
Stationary (pens and paper used for 
scrap notes, printing) 
R1500 
Petrol (To and from site) R1000 











Dissemination of findings 
The findings of this study will be presented to those involved in running the EC. This includes 
the directors of the EC (the doctors) as well as the unit manager (nurses). This will be so that 
further research or adaptations within the unit can be made based on the findings. The findings 
will also be presented to  the hospital’s Research Committee. This study will also aim to 
publish the results in a journal if possible. 
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